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(54) LAMINATED COIL COMPONENT AND ITS MANUFACTURING METHOD 



i'l^s^ (57)Abstract: 
PROBLEM TO BE SOLVED: To provide a laminated coil component that can be 
reduced in size and in manufacturing cost and has a low conductor resistance, 
and to provide a method of manufacturing the component. 
SOLUTION: A coil 2, the center axis of which crosses the direction of a 
lamination A of an element (laminate) 1 at right angles, is formed by respectively 
connecting one- and the other-side end sections of a prescribed via hole of a 
plurality of via holes 4 provided in the element 1, in the direction of lamination A 
to one- and the other-side end sections of another prescribed via hole of the via 
holes 4 in the direction of lamination A through belt-like connecting electrodes 5 
having plural-layer structures and provided in the element 1, in parallel with the 
laminating surface of the element 1 (in the direction perpendicular to the direction 
of lamination A). At the same time, the coil 2 is connected to an external 
electrode 3 for inputting and outputting through a lead-out electrode 6, which has 
a plural-layer structure and are provided in parallel with the lamination surface. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The coil which goes around the coil medial axis which intersects 
perpendicularly with the direction of a laminating is arranged in the interior of a 
layered product. It is the laminating mold coil component which has the structure 
where the external electrode was arranged, and the I/O which flows with the both 
ends of a coil in the both-ends side of a layered product - business - The Bahia 
hall arranged in two or more locations seen from [ inside a layered product ] the 
laminating so that an axial center might meet in the direction of a laminating, It is 
arranged in the interior of a layered product by a laminating side and parallel. By 
[ of the direction of a laminating of the predetermined Bahia hall ] on the other 
hand connecting the side edge sections and the other side edges of the direction 



of a laminating of the predetermined Bahia hall The band-like connection 
electrode of two or more layer structure which constitutes the coil with which it 
collaborates with the Bahia hall and the direction of a laminating and a coil 
medial axis cross at right angles, said coil which is arranged in the interior of a 
layered product by laminating side and parallel, and consists of a Bahia hall and 
a band-like connection electrode and said I/O -- business -- the laminating mold 
coil component characterized by providing the drawer electrode of two or more 
layer structure which connects an external electrode. 

[Claim 2] said drawer electrode - the abbreviation center section of the direction 
of a laminating of a layered product -- and the laminating mold coil component 
according to claim 1 characterized by being arranged in a laminating side and 
parallel. 

[Claim 3] said coil which consists of a Bahia hall and a band-like connection 
electrode on the surface of a layered product, and the capacity acquisition which 
counters ~ business -- the laminating mold coil component according to claim 1 
or 2 characterized by arranging the external electrode. 

[Claim 4] while said band-like connection electrode and the internal electrode for 
capacity acquisition which counters are arranged in one [ at least ] field of the 
one side of the direction outside of a laminating, and the other side rather than 
said band-like connection electrode inside a layered product - the front face of a 
layered product - grounding - business - an external electrode arranges - 
having - **** - and the internal electrode for capacity acquisition - grounding - 
business -- the laminating mold coil component according to claim 3 
characterized by connecting with an external electrode. 
[Claim 5] The laminating mold coil component according to claim 3 or 4 
characterized by being formed from the ingredient with which the field in which 
said internal electrode for capacity acquisition of a layered product is arranged 
uses a dielectric ceramic as a principal component. 

[Claim 6] The manufacture approach of the laminating mold coil component 
which is an approach for manufacturing a laminating mold coil component 



according to claim 1 to 5, and is characterized by providing the process which 
fills up this through tube with conductive paste, and forms the Bahia hall after 
irradiating the laser beam by which the spectrum was carried out by the 
diffraction grating and forming a through tube in a ceramic green sheet. 
[Claim 7] The manufacture approach of the laminating mold coil component 
according to claim 6 characterized by forming a layered product by carrying out 
actual sticking by pressure after performing and carrying out the predetermined 
number-of-sheets laminating of the laminating in carrying out the laminating of 
the ceramic green sheet with which said Bahia hall was formed, and forming a 
layered product, carrying out temporary sticking by pressure whenever it carries 
out the laminating of the ceramic green sheet of one sheet or two sheets or more. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The invention in this application relates to the laminating 
mold coil component and its manufacture approaches of a laminated structure, 
such as a laminating mold inductor, laminating mold LC composite part, etc. with 



which it comes to arrange a coil into a layered product, in detail about a 
laminating mold coil component and its manufacture approach. 
[0002] 

[Description of the Prior Art] A laminating mold inductor is in one of the typical 
laminating mold coil components, and there are some which have structure as 
shown in drawing 9 in the inside of such a laminating mold inductor, namely, the 
both-ends side of a component 51 where the coil 52 of the laminating mold which 
goes around the coil medial axis set up as this laminating mold inductor's 
corresponded with the direction A of a laminating of the component 51 which is a 
layered product was arranged in the interior of a component 51, and the both 
ends of this coil 52 were pulled out - I/O -- business -- it has the structure where 
the external electrode 53 was arranged. 

[0003] And as shown in drawing 10 , the above-mentioned conventional 
laminating mold inductor usually To the ceramic green sheet 56 in which the 
Bahia hall 54 for an interlayer connection was formed, by approaches, such as 
screen-stencil After printing conductive paste in the configuration according to 
the Bahia hall 54 and forming the coil pattern (internal electrode) 55, The Bahia 
hall 57 is formed in the ceramic green sheet 56 with which this coil pattern 55 
was printed, and a position, and the I/O after carrying out laminating sticking by 
pressure and calcinating the ceramic green sheet 59 with which the electrode 
layer 58 for connection with the exterior was formed in the front face of a front 
flesh side -- business -- pass the process which forms the external electrode 53 
( drawing 9 ) - it is manufactured. 

[0004] however, the above-mentioned conventional laminating mold coil 
component equipped with the coil 52 ( drawing 9 ) which the thickness of the 
electrode (coil pattern 55 after baking (internal electrode)) formed by screen- 
stenciling and calcinating conductive paste as mentioned above has about 20 
micrometers and small thickness at the maximum, and consists of such a coil 
pattern 55 - setting - a conductor - resistance is strong and the actual condition 
is that it is difficult to fully deal with a high current. 



[0005] by the way, a conductor ~ although how to carry out the laminating of 
every two or more layers of the same coil patterns 55, and enlarge electrode 
thickness as an approach of reducing resistance can be considered, when 
laminating number of sheets increases, there is a trouble it not only causes 
enlargement of a product, but that a production process becomes complicated 
and it causes the rise of cost. In addition, the above-mentioned trouble is applied 
not only to a laminating mold inductor but various laminating mold coil 
components, such as laminating LC composite part. 

[0006] that to which the invention in this application solves the above-mentioned 
trouble - it is -- a miniaturization - possible -- a conductor -- resistance is low 
and, moreover, it aims at offering the laminating mold coil component which can 
aim at reduction of a manufacturing cost, and its manufacture approach. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
the laminating mold coil component concerning claim 1 of the invention in this 
application The coil which goes around the coil medial axis which intersects 
perpendicularly with the direction of a laminating is arranged in the interior of a 
layered product. It is the laminating mold coil component which has the structure 
where the external electrode was arranged, and the I/O which flows with the both 
ends of a coil in the both-ends side of a layered product - business - The Bahia 
hall arranged in two or more locations seen from [ inside a layered product ] the 
laminating so that an axial center might meet in the direction of a laminating, It is 
arranged in the interior of a layered product by a laminating side and parallel. By 
[ of the direction of a laminating of the predetermined Bahia hall ] on the other 
hand connecting the side edge sections and the other side edges of the direction 
of a laminating of the predetermined Bahia hall The band-like connection 
electrode of two or more layer structure which constitutes the coil with which it 
collaborates with the Bahia hall and the direction of a laminating and a coil 
medial axis cross at right angles, It is arranged in the interior of a layered product 
by a laminating side and parallel, and is characterized by providing the drawer 



electrode of two or more layer structure which connects the Bahia hall, said coil 
which consists of band-like connection electrodes, and said external electrode for 
I/O. 

[0008] The laminating mold coil component of the invention in this application 
(claim 1) On the other hand, the direction of a laminating of the predetermined 
Bahia hall of two or more Bahia halls the side edge sections and the other side 
edges of the direction of a laminating of the predetermined Bahia hall While 
forming the coil with which it connects with parallel with a laminating side the 
band-like connection electrode of two or more layer structure arranged (in 
direction which intersects perpendicularly in the direction of a laminating), and 
the direction of a laminating and a coil medial axis cross at right angles the 
drawer electrode of a laminating side and two or more layer structure arranged in 
parallel -- this coil ~ I/O -- business -- since he is trying to connect with an 
external electrode, without it causes enlargement of a product - a conductor - it 
becomes possible to reduce resistance, namely, - without it checks a 
miniaturization by what thickness of a band-like connection electrode and a 
drawer electrode is enlarged for (the number of laminatings is increased) until the 
electrode cross section of the Bahia hall and the cross section of equivalent 
extent are secured by making a band-like connection electrode and a drawer 
electrode into two or more layer structure -- a conductor - resistance can be 
reduced and the correspondence nature to a high current can be raised now. 
[0009] moreover, the laminating mold coil component of claim 2 - said drawer 
electrode - the abbreviation center section of the direction of a laminating of a 
layered product -- and it is characterized by being arranged in a laminating side 
and parallel. 

[0010] Although it is necessary to consider the directivity at the time of mounting 
since stray capacity may occur between the electrode on a mounting substrate, 
and a drawer electrode and a RF property becomes easy to deteriorate when the 
drawer electrode is arranged near the outermost layer of a layered product In the 
laminating mold coil component concerning claim 2 A drawer electrode in the 



abbreviation center section of the direction of a laminating of a layered product 
And since he is trying to arrange in a laminating side and parallel, It becomes 
possible to control that stray capacity occurs between the electrode on a 
mounting substrate, and a drawer electrode, and it becomes possible to abolish 
the directivity at the time of mounting and to raise the workability in a mounting 
process. 

[001 1] moreover, the capacity acquisition which the laminating mold coil 
component of claim 3 counters with said coil which consists of a Bahia hall and a 
band-like connection electrode on the surface of a layered product -- business -- 
it is characterized by arranging the external electrode. 
[0012] the coil which consists of a Bahia hall and a band-like connection 
electrode on the surface of a layered product, and the capacity acquisition which 
counters ~ business ~ the case where an external electrode is arranged - the 
front face of a layered product - capacity acquisition -- business -- only arranging 
an external electrode -- the Bahia hall and capacity acquisition -- business - it 
becomes possible to secure a required capacity between external electrodes, 
and it becomes possible to constitute laminating mold LC composite part easily. 
[0013] moreover - while the internal electrode for capacity acquisition with which 
the laminating mold coil component of claim 4 counters one [ at least ] field of the 
one side of the direction outside of a laminating and the other side with said 
band-like connection electrode rather than said band-like connection electrode 
inside a layered product is arranged - the front face of a layered product - 
grounding - business - an external electrode arranges - having - **** - and the 
internal electrode for capacity acquisition - grounding -- business -- it is 
characterized by connecting with an external electrode. 
[0014] While arranging a band-like connection electrode and the internal 
electrode for capacity acquisition which counters in one [ at least ] field of the one 
side of the direction outside of a laminating, and the other side rather than a 
band-like connection electrode the front face of a layered product - grounding - 
business - an external electrode - arranging - the internal electrode for capacity 



acquisition - grounding - business - by connecting with an external electrode, it 
becomes possible to secure a larger capacity than the case of the laminating 
mold coil component concerning claim 3, and it becomes possible to raise the 
degree of freedom of a property design. 

[0015] Moreover, the laminating mold coil component of claim 5 is characterized 
by being formed from the ingredient with which the field in which said internal 
electrode for capacity acquisition of a layered product is arranged uses a 
dielectric ceramic as a principal component. 

[0016] securing a still larger capacity by constituting the field in which the internal 
electrode for capacity acquisition of a layered product is arranged from an 
ingredient which uses a dielectric ceramic as a principal component - possible -- 
becoming - the invention in this application -- more - efficiency -- oh, it can close. 
[0017] Moreover, the manufacture approach of the laminating mold coil 
component of the invention in this application (claim 6) is an approach for 
manufacturing a laminating mold coil component according to claim 1 to 5, and 
after it irradiates the laser beam by which the spectrum was carried out by the 
diffraction grating and forms a through tube in a ceramic green sheet, it is 
characterized by providing the process which fills up this through tube with 
conductive paste, and forms the Bahia hall. 

[0018] After irradiating the laser beam by which the spectrum was carried out by 
the diffraction grating and forming a through tube in a ceramic green sheet, by 
filling up this through tube with conductive paste, and forming the Bahia hall, it 
becomes possible to form a highly precise through tube very efficiently to a 
ceramic green sheet, and it becomes possible to manufacture efficiently the 
laminating mold coil component of the invention in this application. Moreover, 
according to the approach of irradiating a laser beam, it is detailed, and since it 
becomes possible to form the Bahia hall where precision is high, it becomes 
possible to form a coil with many numbers of turns with the same product 
dimension. 

[0019] Moreover, after the manufacture approach of the laminating mold coil 



component of claim 7 performs and carries out the predetermined number-of- 
sheets laminating of the laminating in carrying out the laminating of the ceramic 
green sheet with which said Bahia hall was formed, and forming a layered 
product, carrying out temporary sticking by pressure whenever it carries out the 
laminating of the ceramic green sheet of one sheet or two sheets or more, it is 
characterized by forming a layered product by carrying out actual sticking by 
pressure. 

[0020] Without producing a location gap of a coil pattern by carrying out actual 
sticking by pressure, after performing and carrying out the predetermined 
number-of-sheets laminating of the laminating, carrying out temporary sticking by 
pressure whenever it carries out the laminating of the ceramic green sheet of one 
sheet or two sheets or more, it becomes possible to form a desired layered 
product certainly, and the laminating mold coil component of the invention in this 
application can be manufactured still more efficiently. 
[0021] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the invention 
in this application is explained based on a drawing. In addition, the following 
operation gestalten explain taking the case of the laminating mold inductor which 
has the structure where the coil was arranged into the magnetic-substance 
ceramic, and laminating mold LC composite part. 

[0022] The appearance perspective view showing the laminating mold inductor 
which [operation gestalt 1] drawing 1 requires for 1 operation gestalt (operation 
gestalt 1) of the invention in this application, and drawing 2 are the 
decomposition perspective views showing the layered product which constitutes 
a laminating mold inductor. 

[0023] the I/O which the coil 2 of the laminating mold which goes around the coil 
medial axis set up so that it might intersect perpendicularly with the direction A of 
a laminating of a component 1 is arranged in the interior of a component (layered 
product) 1 , and flows with the both ends of a coil 2 in the both-ends side of a 
component 1 as the laminating mold inductor concerning this operation gestalt 1 



is shown in drawing 1 -- business ~ it has the structure where the external 
electrode 3 was arranged. 

[0024] And two or more Bahia halls 4 arranged in the predetermined flat-surface 
location (location seen from the laminating) so that an axial center might meet in 
the direction A of a laminating are arranged in the interior of a component 1 . 
Similarly inside a component 1, moreover, by [ of the direction of a laminating of 
the predetermined Bahia hall 4 ] on the other hand connecting the side edge 
sections (upper limit section) and the other side edges (lower limit section) of the 
direction of a laminating of the predetermined Bahia hall 4 The band-like 
connection electrode 5 of two or more layer structure which constitutes the coil 2 
with which the direction A of a laminating and a coil medial axis cross at right 
angles united with the Bahia hall 4 is arranged in a laminating side and parallel 
(direction which intersects perpendicularly in the direction A of a laminating). 
[0025] Furthermore, the drawer electrode 6 of two or more layer structure which 
connects the external electrode 3 for I/O as the coil 2 which consists of a Bahia 
hall 4 and a band-like connection electrode 5 is arranged in the interior of a 
component 1 by a laminating side and parallel (direction which intersects 
perpendicularly in the direction A of a laminating). In addition, the drawer 
electrode 6 is formed in the same flat surface as the band-like connection 
electrode 5 in the laminating mold inductor of this operation gestalt 1. 
[0026] Next, the manufacture approach of the laminating mold inductor of this 
operation gestalt 1 is explained. First, the ceramic green sheet 8 with which the 
Bahia hall 7 (it finally becomes the Bahia hall 4 ( drawing 1 )) was formed for 
every (1) predetermined location as shown in drawing 2 , (2) The Bahia hall 9 
(finally it becomes a connection part with the Bahia hall 4 ( drawing 1 )) is formed 
for every predetermined location. And the ceramic green sheet 12 with which the 
conductor patterns 10 and 1 1 used as the band-like connection electrode 5 
( drawing 1 ) of a predetermined configuration and the drawer electrode 6 
including these Bahia halls 9 were formed, (3) The Bahia hall 13 (finally it 
becomes a connection part with the Bahia hall 4 ( drawing 1 )) is formed for every 



predetermined location. And the ceramic green sheet 15 including these Bahia 
halls 13 with which the conductor pattern 14 used as the band-like connection 
electrode 5 ( drawing 1 ) of a predetermined configuration was formed, (4) Four 
kinds of ceramic green sheets of the ceramic green sheet 16 for outer layers with 
which the Bahia hall and the conductor pattern are not formed are prepared. 
[0027] In addition, what fabricated magnetic-substance ceramic ingredients, such 
as a nickel-Cu-Zn ferrite and a nickel-Zn ferrite, or the nonmagnetic insulator 
ceramic ingredient which consists of a glass ceramic by approaches, such as a 
doctor blade method and the Czochralski method, as ceramic green sheets 8, 12, 
15, and 16, for example is used. 

[0028] Moreover, conductor patterns 10, 11, and 14 are formed by screen- 
stenciling the conductive paste which uses Ag as a principal component. In 
addition, near the edge, the conductor pattern 1 1 used as the drawer electrode 6 
is formed in a band-like pattern, and it is constituted so that it may flow certainly 
with the external electrode 3, so that the one side of the ceramic green sheet 12 
may be met, while being pulled out even near the edge of the ceramic green 
sheet 12, as shown in drawing 2 . 

[0029] Moreover, the Bahia halls 7, 9, and 13 are emitted from a laser light 
source, and after forming a through tube in the predetermined location of the 
ceramic green sheets 8, 12, and 15 by irradiating the laser beam by which the 
spectrum was carried out by passing a diffraction grating, they are formed by 
filling up this through tube with conductive paste. 

[0030] In addition, the through tube used as the Bahia halls 7, 9, and 13 For 
example, the X-Y table which supports the mother sheet of a ceramic green 
sheet movable, C02 The diffraction grating which carries out a spectrum to two 
or more laser beams which have the configuration, for example, a circular cross- 
section configuration, where passed the laser beam emitted from laser light 
sources, such as YAG, and a laser light source, and it corresponded with the 
through tube, The gal BANOSU can mirror in which the laser beam by which the 
spectrum was carried out by passing a diffraction grating is reflected by 



predetermined angle of reflection, Each of a component 1 and the partition 
corresponding to a mother sheet top are beforehand set up using processing 
equipment equipped with the condenser lens which condenses the reflected 
laser beam. By applying the approach of forming the through tube of the 
necessary number instantaneous to every one partition etc., manufacturing 
efficiently is possible, moving this mother sheet. 

[0031] When the exposure of such a laser beam is used, a diameter can form 
efficiently the through tube from 50 micrometers to about 200 micrometers to the 
ceramic green sheets 8,12, and 1 5 in the location precision of about **1 0 
micrometers. Therefore, it becomes possible with the same product dimension to 
form a coil with many numbers of turns. In addition, it is not restricted to the 
approach by the exposure of the above laser beams, and the formation approach 
of a through tube can also apply the approach of punching processing by metal 
mold, punching by the drill, etc. 

[0032] And as mutually overlapped in Bahia hall 7 formed in the predetermined 
location, while carrying out the laminating of the ceramic green sheet 8 of 
predetermined number of sheets As the Bahia hall 9 laps with the Bahia hall 7, it 
carries out the laminating of the predetermined number of sheets of the ceramic 
green sheet 12 with which the conductor patterns 10 and 1 1 used as the band- 
like connection electrode 5 and the drawer electrode 6 were formed to the top- 
face side of the ceramic green sheet 8. Furthermore, the laminating of the 
predetermined number of sheets of the ceramic green sheet 1 5 with which the 
conductor pattern 14 used as the band-like connection electrode 5 was formed is 
carried out to the inferior-surface-of-tongue side of the ceramic green sheet 8 so 
that the Bahia hall 13 may lap with the Bahia hall 7. In addition, the laminating 
number of sheets of the ceramic green sheets 12 and 15 in this case is set up so 
that the cross-sectional area of the band-like connection electrode 5 and the 
drawer electrode 6 may serve as cross-sectional area of the Bahia hall 7, and 
equivalent extent. 

[0033] And after carrying out the laminating of every [ of the ceramic green sheet 



16 with which the Bahia hall and the conductor pattern are not formed / the 
number of predetermined sheets ] to the inferior-surface-of-tongue side of the 
ceramic green sheet 15 the top-face side of the ceramic green sheet 12 further, a 
layered product 17 (non-calcinated component 1) is produced by sticking the 
whole ceramic green sheets 8, 12, 15, and 16 by pressure along the direction A 
of a laminating. 

[0034] in addition, when there is much laminating number of sheets as these 
whole ceramic green sheets 8, 12, 15, and 16 Since the laminating section of 
Bahia hall 7 may start a buckling at the time of sticking by pressure, in carrying 
out the laminating of the above number of sheets to some extent After performing 
and carrying out the predetermined number-of-sheets laminating of the 
laminating, carrying out temporary sticking by pressure by the pressure 
comparatively low whenever it carries out the laminating of one sheet of the 
ceramic green sheets 8, 12, 15, and 16, or the two sheets or more, it is desirable 
by carrying out actual sticking by pressure to form a layered product. 
[0035] Moreover, it is possible to constitute so that there may be no special 
constraint in the built-up sequence of the ceramic green sheets 8, 12, 15, and 16 
and the laminating of each ceramic green sheet may be carried out in the 
sequence of various arbitration. 

[0036] In the layered product 17 (non-calcinated component 1) produced as 
mentioned above, as a result of connecting electrically with the Bahia hall 7 of 
the ceramic green sheet 8 each of the conductor patterns 10 and 14 used as the 
band-like connection electrode 5 formed in the ceramic green sheets 12 and 15 
through the Bahia halls 9 and 1 3, the coil 2 of the laminating mold with which the 
direction A of a laminating and a coil medial axis cross at right angles is formed 
in the interior of a layered product 17. 

[0037] By the way, the mother ceramic green sheet of a large area with which the 
Bahia hall 7 was formed in the actual production process, The mother ceramic 
green sheet of a large area with which the conductor patterns 10 and 1 1 used as 
many band-like connection electrodes 5 and the drawer electrode 6 were formed, 



The mother ceramic green sheet of a large area with which the conductor pattern 
14 used as many band-like connection electrodes 5 was formed, After producing 
a laminating block (mother block) by being stuck by pressure after carrying out 
the laminating of the mother ceramic green sheet of a large area with which 
neither the Bahia hall nor a conductor pattern is formed mutually, The approach 
of producing each layered product 17 will be applied to coincidence by meeting 
and dividing [ cut and ] this laminating block into a predetermined cutting plane 
line. 

[0038] In addition, since it is constituted in the laminating mold inductor of this 
operation gestalt 1 so that the direction A of a laminating and coil medial axis of a 
layered product 17 may intersect perpendicularly, a big cutting margin is needed 
and it becomes possible to cut a cutting margin using the pushing-out cutting 
edge of the shape of a hardly needed razor, since it is also possible to cut 
without using the dicing saw ( grinding stone-like rotary knife) with which floor to 
floor time becomes long, and it becomes possible to simplify a production 
process. 

[0039] and the I/O which flows with the both ends of a coil 2 by applying 
conductive paste to the both-ends side of a component 1, and being burned on it 
after carrying out cleaning baking processing of the layered product 17 which is 
not calcinated [ which was produced as mentioned above ] and producing a 
component 1 ~ business - the external electrode 3 is formed. Thereby, a 
laminating mold inductor as shown in drawing 1 is obtained, in addition, this 
laminating mold inductor -- I/O - business - when the posture which has the 
external electrode 3 in the horizontal direction (longitudinal direction) both-ends 
side of a component 1 is taken, it is the so-called coil horizontal Maki type with 
which a coil 2 will be in a horizontal volume condition of laminating mold coil 
component. 

[0040] In the laminating mold inductor of this operation gestalt 1, since the 
direction A of a laminating and coil medial axis of a component 1 lie at right 
angles mutually, with the conventional configuration with parallel direction A of a 



laminating and coil medial axis, it becomes possible to raise the anti-chip box 
reinforcement which was 1 kgf extent to 3 - 4kgf extent. In the case of the inductor 
for RFs using the non-magnetic-material ceramic which uses glass as a principal 
component especially, anti-chip box reinforcement can be raised at 5 or more 
times. 

[0041] Moreover, when the band-like connection electrode 5 and the drawer 
electrode 6 have two or more layer structure and increase the number of 
laminatings in this laminating mold inductor Since electrode thickness can be 
enlarged until the cross section of the Bahia hall 4 and the cross section of 
equivalent extent are secured, it sets to the conventional laminating mold 
inductor. In the laminating mold inductor of this operation gestalt 1, it is checked 
to the inductance in 100MHz having been 10nH extent that the inductance in 
100MHz becomes about 100 nH extent, in addition, as a mode which forms the 
band-like connection electrode 5 and the drawer electrode 6 of two or more layer 
structure While carrying out two or more sheet laminating of the ceramic green 
sheet which formed the conductor pattern of monolayer structure as mentioned 
above Form the conductor pattern of two or more layer structure in the ceramic 
green sheet of one sheet other than a mode which connects the conductor 
pattern of each monolayer structure by the Bahia hall, and two or more sheet 
laminating of this is carried out. Although the mode which connects the conductor 
pattern of two or more layer each structure by the Bahia hall, or the mode which 
forms the conductor pattern of two or more layer structure in the ceramic green 
sheet of one sheet is illustrated, each of these is contained in the range of the 
invention in this application. 

[0042] Moreover, although the single coil 2 is arranged in the interior of a 
component 1 with this operation gestalt 1, it is also possible to arrange two or 
more coils in juxtaposition. In addition, if two coils are the laminating mold 
inductors arranged in juxtaposition, it is also possible to use it as a transformer. 
For example, when two coils form the laminating mold coil component arranged 
in juxtaposition, as shown in drawing 3 , it can manufacture by the same 



approach as the case where the laminating mold inductor of the above- 
mentioned operation gestalt 1 is manufactured, by preparing the ceramic green 
sheet with which the conductor pattern, the Bahia hall, etc. were formed in the 
sheet of one sheet 2 sets at a time according to the case of the above-mentioned 
operation gestalt 1, and carrying out the laminating of this. In addition, in drawing 
3 , the same sign is given to the same as that of drawing 1 and drawing 2 , or a 
corresponding part. 

[0043] The appearance perspective view showing the laminating mold inductor 
which [operation gestalt 2] drawing 4 requires for other operation gestalten 
(operation gestalt 2) of the invention in this application, and drawing 5 are the 
decomposition perspective views showing the layered product which constitutes 
a laminating mold inductor. In the laminating mold inductor of this operation 
gestalt 2, the drawer electrode 6 of two or more layer structure is arranged in the 
abbreviation center section of the direction A of a laminating of a component 
(layered product) 1 by a laminating side and parallel (direction which intersects 
perpendicularly in the direction A of a laminating). In addition, since the 
configuration of others including the whole laminating mold inductor configuration 
of this operation gestalt 2 is the same as that of the case of the laminating mold 
inductor of the above-mentioned operation gestalt 1, it omits explanation in order 
to avoid duplication. In addition, in drawing 4 and drawing 5 , the same sign is 
given to the same as that of drawing 1 and drawing 2 , or a corresponding part. 
[0044] As shown in drawing 5 , the laminating mold inductor of this operation 
gestalt 2 for every (1) predetermined location The Bahia hall 7 (finally it becomes 
the Bahia hall 4 ( drawing 4 )), The ceramic green sheet 18 with which the 
conductor pattern 1 1 used as the same drawer electrode 6 of a predetermined 
configuration as the case of said operation gestalt 1 was formed, (2) The ceramic 
green sheet 8 (8a, 8b) with which the Bahia hall 7 (it finally becomes the Bahia 
hall 4 ( drawing 4 )) was formed for every predetermined location, (3) The Bahia 
hall 9 (finally it becomes a connection part with the Bahia hall 4 ( drawing 4 )) is 
formed for every predetermined location. And the ceramic green sheet 19 



including these Bahia halls 9 with which the conductor pattern 10 used as the 
band-like connection electrode 5 ( drawing 4 ) of a predetermined configuration 
was formed, (4) The Bahia hall 13 (finally it becomes a connection part with the 
Bahia hall 4 ( drawing 4 )) is formed for every predetermined location. And the 
ceramic green sheet 20 including these Bahia halls 13 with which the conductor 
pattern 14 used as the band-like connection electrode 5 ( drawing 4 ) of a 
predetermined configuration was formed, (5) Five kinds of ceramic green sheets 
of the ceramic green sheet 16 for outer layers with which the Bahia hall and the 
conductor pattern are not formed are prepared. According to the case of the 
above-mentioned operation gestalt 1, these five kinds of ceramic green sheets 
are produced through processes, such as baking and formation of an external 
electrode, after being stuck by pressure, a laminating and. 
[0045] In the laminating mold inductor of this operation gestalt 2, since the 
drawer electrode 6 is arranged in the abbreviation center section of the direction 
A of a laminating of a component 1 (layered product 17), it becomes possible to 
control that stray capacity occurs between the electrode on a mounting substrate, 
and the drawer electrode 6, and it becomes possible to abolish the directivity at 
the time of mounting and to raise the workability in a mounting process. In 
addition, in the laminating mold inductor of this operation gestalt 2, the same 
effectiveness as the laminating mold inductor of the above-mentioned operation 
gestalt 1 can be acquired also in other points. 

[0046] [Operation gestalt 3] drawing 6 is the appearance perspective view 
showing the laminating mold LC composite part concerning the operation gestalt 
of further others of the invention in this application (operation gestalt 3). capacity 
acquisition of the pair which counters with a coil 2 (mainly Bahia hall 4) so that it 
may turn to vertical both-sides side in the laminating mold LC composite part of 
this operation gestalt 3 from the both-sides side center section of the component 
1 which is a layered product ~ business ~ the external electrode 40 is arranged. 
[0047] namely, the component 1 which constitutes the laminating mold inductor 
which explained the laminating mold LC composite part of this operation gestalt 3 



with the operation gestalt 1 - capacity acquisition ~ business - the external 
electrode 40 - arranging -- capacity acquisition - business - the external 
electrode 40 is arranged so that it may counter mainly with the Bahia hall 4 which 
constitutes a coil 2. 

[0048] in addition, capacity acquisition - business -- the external electrode 40 -- 
I/O -- business -- it is possible to form conductive paste in the predetermined field 
of a component 1 like the external electrode 3 by the approach which can be 
applied and burned. Since the configuration of others including the whole 
laminating mold inductor configuration of this operation gestalt 3 is the same as 
that of the case of the laminating mold inductor of the above-mentioned operation 
gestalt 1 , it omits explanation in order to avoid duplication. In addition, in drawing 
6 , the same sign is given to the same as that of drawing 1 and drawing 2 , or a 
corresponding part. 

[0049] as mentioned above, the capacity acquisition which counters the position 
of the front face of the component 1 which constitutes the laminating mold 
inductor of the operation gestalt 1 with a coil (Bahia hall 4 which mainly 
constitutes a coil 2 from an operation gestalt) - business -- only arranging the 
external electrode 40 -- the Bahia hall 4 and capacity acquisition -- business - it 
becomes possible to secure a required capacity between the external electrodes 
40, and it becomes possible to form laminating mold LC composite part easily. 
[0050] in addition, the component 1 which constitutes the laminating mold 
inductor of the operation gestalt 1 from this operation gestalt 3 - capacity 
acquisition -- business -- although it constitutes so that the external electrode 40 
may arrange -- capacity acquisition - business -- the component 1 which 
constitutes the laminating mold inductor which constraint special to the concrete 
configuration or the concrete arrangement location of the external electrode 40 
does not have, for example, explained with an operation gestalt 2 - capacity 
acquisition - business - it is possible to also constitute so that an external 
electrode 40 may arrange 

[0051] The appearance perspective view showing the laminating mold LC 



composite part which [operation gestalt 4] drawing 7 requires for the operation 
gestalt of further others of the invention in this application (operation gestalt 4), 
and drawing 8 are the decomposition perspective views showing the layered 
product which constitutes this laminating mold LC composite part. In the 
laminating mold LC composite part of this operation gestalt 4, the band-like 
connection electrode 5 and the internal electrode 42 for capacity acquisition of 
the pair which counters are arranged in field (top field and bottom field) 1a of the 
outside of the direction A of a laminating rather than the band-like connection 
electrode 5 ( drawing 7 ) inside the component 1 which is a layered product, and 
the capacity acquisition to which the internal electrode 42 for capacity acquisition 
was formed in the both-sides side of the front face of a component 1 - business - 

- grounding of the pair which serves as an external electrode - business -- it 
connects with external electrode 40a. In addition, in the laminating mold LC 
composite part of this operation gestalt 4, the top field in which the internal 
electrode 42 for capacity acquisition of a component 1 is arranged, and bottom 
field 1a are formed from the ingredient which uses a dielectric ceramic as a 
principal component. 

[0052] The internal electrode 42 for capacity acquisition of a pair with which the 
laminating mold LC composite part of this operation gestalt 4 counters with the 
band-like connection electrode 5, It has external electrode 40a. the capacity 
acquisition to which the internal electrode 42 for capacity acquisition is connected 

- business - grounding which serves as an external electrode - business - 
Furthermore, since the top field in which the internal electrode 42 for capacity 
acquisition is arranged, and bottom field 1a are formed from the ingredient which 
uses a dielectric ceramic as a principal component securing a still larger capacity 
compared with the case of the laminating mold LC composite part of the above- 
mentioned operation gestalt 3 -- possible - becoming - the invention in this 
application - further - efficiency - oh, it can close. 

[0053] In addition, since the configuration of others including the whole 
laminating mold LC composite part configuration of this operation gestalt 4 is the 



same as that of the laminating mold inductor of the above-mentioned operation 
gestalt 1, and the laminating mold LC composite part of the above-mentioned 
operation gestalt 3, it omits explanation in order to avoid duplication. In addition, 
in drawing 7 and 8, the same sign is given to the same as that of drawing 1 , 
drawing 2 , and drawing 6 , or a corresponding part. Moreover, in drawing 7 , 
although illustration of the structure inside a component 1 is omitted since the 
internal electrode 42 for capacity acquisition and external electrode 40a for 
grounding need to be shown, the structure inside a component 1 is completely 
the same as that of drawing 6 . 

[0054] Moreover, the laminating mold LC composite part of this operation gestalt 
4 Drawing 8 For example, the ceramic green sheet 8 with which the Bahia hall 7 
(it finally becomes the Bahia hall 4 (refer to drawing 6 )) was formed for every (1) 
predetermined location so that it might be shown, (2) The Bahia hall 9 (finally it 
becomes a connection part with the Bahia hall 4 (refer to drawing 6 )) is formed 
for every predetermined location, and as the case of the conductor pattern 10 
used as the band-like connection electrode 5 (refer to drawing 6 ) of a 
predetermined configuration including these Bahia halls 9, and said operation 
gestalt 1 [ the ] [ same ] The ceramic green sheet 12 with which the conductor 
pattern 1 1 used as the drawer electrode 6 of a predetermined configuration was 
formed, (3) The Bahia hall 13 (finally it becomes a connection part with the Bahia 
hall 4 (refer to drawing 6 )) is formed for every predetermined location. And the 
ceramic green sheet 15 including these Bahia halls 13 with which the conductor 
pattern 14 used as the band-like connection electrode 5 (refer to drawing 6 ) of a 
predetermined configuration was formed, (4) in the ceramic green sheet 16 for 
outer layers with which the Bahia hall and the conductor pattern are not formed, 
and (5) plane-view cross-joint configuration As [ reach / the other-end section 
which counters one edge and this edge / even a sheet end face ] Five kinds of 
ceramic green sheets of the ceramic green sheet 44 with which the conductor 
pattern 43 used as the internal electrode 42 for capacity acquisition was formed 
are prepared. According to the case of the above-mentioned operation gestalt 1, 



these five kinds of ceramic green sheets are produced through processes, such 
as baking and formation of an external electrode, after being stuck by pressure, a 
laminating and. 

[0055] In addition, it is not limited to the above-mentioned operation gestalten 1-4, 
and the invention in this application can add various application and deformation 
within the limits of the summary of invention. 
[0056] 

[Effect of the Invention] As mentioned above, the laminating mold coil component 
of the invention in this application (claim 1) On the other hand, the direction of a 
laminating of the predetermined Bahia hall of two or more Bahia halls the side 
edge sections and the other side edges of the direction of a laminating of the 
predetermined Bahia hall While forming the coil with which it connects with 
parallel with a laminating side the band-like connection electrode of two or more 
layer structure arranged (in direction which intersects perpendicularly in the 
direction of a laminating), and the direction of a laminating and a coil medial axis 
cross at right angles the drawer electrode of a laminating side and two or more 
layer structure arranged in parallel ~ this coil ~ I/O -- business -- since he is 
trying to connect with an external electrode, without it causes enlargement of a 
product - a conductor - resistance can be reduced, namely, - without it checks 
a miniaturization by what thickness of a band-like connection electrode and a 
drawer electrode is enlarged for (the number of laminatings is increased) until the 
electrode cross section of the Bahia hall and the cross section of equivalent 
extent are secured by making a band-like connection electrode and a drawer 
electrode into two or more layer structure -- a conductor - it becomes possible to 
reduce resistance and to raise the correspondence nature to a high current. 
[0057] Moreover, although it is necessary to consider the directivity at the time of 
mounting since stray capacity may occur between the electrode on a mounting 
substrate, and a drawer electrode and a RF property becomes easy to 
deteriorate when the drawer electrode is arranged near the outermost layer of a 
layered product A drawer electrode like the laminating mold coil component of 



claim 2 in the abbreviation center section of the direction of a laminating of a 
layered product And when it is made to arrange in a laminating side and parallel, 
it can become possible to control that stray capacity occurs between the 
electrode on a mounting substrate, and a drawer electrode, the directivity at the 
time of mounting can be abolished, and the workability in a mounting process 
can be raised. 

[0058] moreover, the coil which consists of a Bahia hall and a band-like 
connection electrode on the surface of a layered product like the laminating mold 
coil component of claim 3 and the capacity acquisition which counters - business 
-- the case where an external electrode is arranged - the front face of a layered 
product -- capacity acquisition -- business - only arranging an external electrode 
-- the Bahia hall and capacity acquisition - business -- it becomes possible to 
secure a required capacity between external electrodes, and it can constitute 
laminating mold LC composite part easily. 

[0059] Moreover, while arranging a band-like connection electrode and the 
internal electrode for capacity acquisition which counters in one [ at least ] field of 
the one side of the direction outside of a laminating, and the other side rather 
than a band-like connection electrode like the laminating mold coil component of 
claim 4 the front face of a layered product - grounding -- business - an external 
electrode - arranging - the internal electrode for capacity acquisition - 
grounding -- business - when it is made to connect with an external electrode, it 
can become possible to secure a larger capacity than the case of the laminating 
mold coil component concerning claim 3, and the degree of freedom of a 
property design can be raised. 

[0060] moreover, the thing for which a still larger capacity is secured when the 
field in which the internal electrode for capacity acquisition of a layered product is 
arranged is constituted from an ingredient which uses a dielectric ceramic as a 
principal component like the laminating mold coil component of claim 5 - 
possible -- becoming -- the invention in this application -- more -- efficiency - oh, 
it can close. 



[0061] Moreover, since the manufacture approach of the laminating mold coil 
component of the invention in this application (claim 6) fills up this through tube 
with conductive paste and he is trying to form the Bahia hall after it irradiates the 
laser beam by which the spectrum was carried out by the diffraction grating and 
forms a through tube in a ceramic green sheet, it becomes possible to form a 
highly precise through tube very efficiently to a ceramic green sheet, and it can 
manufacture efficiently the laminating mold coil component of the invention in this 
application. Moreover, according to the approach of irradiating a laser beam, it is 
detailed, and since it becomes possible to form the Bahia hall where precision is 
high, it becomes possible to form a coil with many numbers of turns with the 
same product dimension. 

[0062] Moreover, without producing a location gap of a coil pattern by carrying 
out actual sticking by pressure, after performing and carrying out the 
predetermined number-of-sheets laminating of the laminating, carrying out 
temporary sticking by pressure like the manufacture approach of the laminating 
mold coil component of claim 7 whenever it carries out the laminating of the 
ceramic green sheet of one sheet or two sheets or more, it becomes possible to 
form a desired layered product certainly, and the laminating mold coil component 
of the invention in this application can be manufactured still more efficiently. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the appearance perspective view showing the laminating mold 
inductor concerning 1 operation gestalt (operation gestalt 1) of the invention in 
this application. 

[Drawing 2] It is the decomposition perspective view showing the layered product 
which constitutes the laminating mold inductor concerning the operation gestalt 1. 
[Drawing 3] It is the decomposition perspective view showing the layered product 
concerning the modification of the laminating mold inductor of the operation 
gestalt 1 . 

[Drawing 4] It is the appearance perspective view showing the laminating mold 
inductor concerning other operation gestalten (operation gestalt 2) of the 
invention in this application. 

[Drawing 5] It is the decomposition perspective view showing the layered product 
which constitutes the laminating mold inductor concerning the operation gestalt 2. 
[Drawing 6] It is the appearance perspective view showing the laminating mold 
LC composite part concerning the operation gestalt of further others of the 
invention in this application (operation gestalt 3). 

[Drawing 7] It is the appearance perspective view showing the laminating mold 
LC composite part concerning the operation gestalt of further others of the 
invention in this application (operation gestalt 4). 

[Drawing 8] It is the decomposition perspective view showing the layered product 
which constitutes the laminating mold LC composite part concerning the 
operation gestalt 4. 

[Drawing 9] It is the appearance perspective view showing the conventional 
laminating mold inductor. 

[Drawing 10] It is the decomposition perspective view showing the layered 
product which constitutes the conventional laminating mold inductor. 



[Description of Notations] 

1 Component (Layered Product) 

1a The top field and bottom field of a component 

2 Coil 

3 External Electrode for I/O 
4,7, 9, 13Bahia hall 

5 Band-like Connection Electrode 

6 Drawer Electrode 

8 (8a, 8b), 12, 15, 16, 18, 19, 20, 44 ceramic green sheet 

10, 11, 14,43 Conductor pattern 

17 Non-Calcinated Layered Product 

40 External Electrode for Capacity Acquisition 

40a The external electrode for grounding 

42 Internal Electrode for Capacity Acquisition 

A The direction of a laminating 
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*t^ot3^ ^^c*^»M*t^ a t a^rr s ^ >r ;i/ 
2 £flfj£t-§ M4/I«^^»t* 5 mJiffi t 

W (Wl77ftAfcE3^77ft) fcffi^3*va^. 

[0025] s^t, tfi«cii A^r*^ 
4 fc ^mmmm 5 & t> tih a a )v 2 k x&jim 

mmt^n mmiffoAtzw.xt&ijfo) tz^mztix 
^t. Srts. ;oHM#jio»ii^y^^^^fe^ 

[ o o 2 6 ] mz, zcommmm i ^msh y^? ? 

fc, (lMSfiMrH^WT*-/^ (®&W£A>f 

r^-^4 (Hi ) t^i>) mm^titz^y^v?? 



U-yy- b 8 t , (2)HffSGErt t^*>f T*-;P9 

( mmmzj u r*-;P4 ( h i ) t ^s^ii* t & 

fa. fiff5g^«^««^m«5 (hi ) &^iai€S6 
fc=Sr4SWM^-yi 0, 1 immntitz^n-v? 
^'j-yy- M2t, (3)FJtSfiMr \,z>m r^- 
'L l 3 (mmiz'<4T*->i i (Hi ) 

^-ttf. 0f S?FM«#«fSMmS 5 (HI) k %mib 
J^~Vl 4«MSM-b7S 7^7''J-yy-M 

5 , (4) aw r^-^svw^^-y^ffMS^T 

^^^»t7S7^/'J-yy-M 604Sffi 

[0027]^. t^S'y^/'J-yy-bS, 1 
2, 15, 1 6fc LTfi. Mitf, Ni-Cu-Zn7 
N^N i -Zn7x7^ h f'^'ffift-fe => S >y 

[0 0 28] ttz. mfojif-y 1 0, 11, I4t±, 
Witr. Ag^±^t-rs^«^-xb&x^y-y 

efciiUf^^-yi Hi, H2fc^-f iofc, ^7 
$7?/'J-yy-h l 2«o«»iaffit;iT5[#ftJ§^ 
tv^fcfctc JBBiSfirtfi, t5S7;/iJ-yy 
-M 2<D-o<Di2to{H ± 5 t, ff^A^-yt^ 

[00 29] ifc, A'^7*-;l^7, 9, 13(i, 

-•f itiig/j > o iti't $ it . \m& t i- mm i x n/^ 
-if b*- a zmffrtz ztuzx*)^ t7?7;/y-y 
y-hs, i2, i5copmimizwmfL$:ftmttz 
zconwfuzmm^-x v^%mth z t 

[00 30] A'^7*-;l^7, 9, 13^x1.1 

-b^fi^KStS X-Yf-7>t , co 2 * 
YAG^t'^y-ffiJ: , U-if^ilg*^JSclt$^Ut 
—if b"— A Sr jljl i$-\£X mjITL t *f Lfc J^K, ^J^ 

immmmmm^hWkvv-^-Mzftm- 

hWSffiFFt , IHWt&^^M^LT^^^^-^b 
-i:, SW$n^k-ifb-A^ft3tet-|>ft7K^yX'^ 

k'zmitzMx^mzmvK °?f-s/-h±.izm=F 1 ^ 

[00 3 1 ] ^^)J: 3 ^^-if b-A^EBW^WfflL/i 

^t(4. it@^5 o jui^t 2 o o ummmt xoonm 
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?L£ , ±10 juaggcoflflBlMrc, ^S-y^^'J- 
yi/- 1-8, 12, l 5izttlx&}m£<18JSL~t&Zb 

3 >f ;^fMtl» 1 b ifflmizQ: & . £fc , MfflTLO^ 

i. 

[0032] ztifrb. m&izmzKmztLtzru 

-)V 7 fc" 5 L #S WiSS: 0 * 3 i 5 fcffi^tfel&D-fe 7 

-y y- h s ^m-t «> fc k h nz. mmm 
w&5Rm\&nM6k%hmw.^9-yio, 1 i# 

7S7?7'y-yy-h8 «±bii wi/i L . $ & . 
ff*^IWS 5 f: 5r£#*^*-y 1 4 ^ffMSix^-b 

1 3 j&W>f T*-!V 7 fcfifc & i 0 K-fe 7 3 -y ? ^ U - 
yy-h8«TMW=««-fl>o Srfc, .KORtfeftS 
^S-^/'J-^-M 2, 1 S^flW&ftli. 41? 

ttss&iras 5 at/§ 1 ftj««6 6 t*-;p 7 

WBrffiW 2: 2: tzh X 0 fctSSS tiX 1 . 

[0 0 3 3] fLt^t, y^7*-M»^ 
-y£%M§tr0^rl^r7$ v^'U-yy-b 1 6 

ffifflfc -fe? 5 >y ? 7'U -yy- h 1 5 OTMIfc t«W 
LfcflL -t73-y?^y-yy-b8, 12, 15, 1 

8, 12, 15, 1 ecD^ktxm.mtmtim^m 

^C(l t7S7^/'J-yy-F8, 12, 1 

5 , 1 6 ^ 1 ftxii 2 *fe£Ui *nm-t& tzmz^ mm 
\&v^x\mm L%tft>nmim\ mmmm l 
tdk. *jEE#-r 5 - fc t i 0 stiffs- ^ t 

[0035] ttz, •b5S>y^^U-y^-h8, 1 
2 , 15, 1 6«ll)im:ll #J8!I<7)Mft(i=3:< . # 

s i a tflifig-r s - 1 mmx-fo s . 

[0 0 36] ±IEO i 3 £ LTftS8$*ifc«*tt 1 7 
(*MfiSc^«^l ) fciSWCJi, t7?7^^'J-yy 
-M 2, 1 SfcygjfcSflfc, ^U^mS5f:5rS^ 
ftA7-yi0, 14<75#*#. ^T*— ^9, 13 
^Ut7S7^?" l J-yy-18W^7*-/l-7 



[00 37 ] t igSKOSStl^Tfi, ^>f 7* 

-^7^ffM§tl^7^H«^^- t f-^7 $ v 7?V-y 

is~vk, ^mco^mmmm 5 mm \ mmm 6t%& 
mw-> 10,11 mm^Ktz^mm^y— t 
7S-/^'y-yy-ft, ^^msmus 5 h ^ 

SSfc^-y 1 4^ffM§tL^^ffl»ovtf-fe7 S 
■y ? / U - > y— h t , ^*>f 7* -;y^»#:v ^ - y co 

- h k zm^zmmLtz 0 ix\m^h ikizx^xm 
m?'u-y? (v-tf-7-n'y^) itimifzm, c\mM 
70 ./ ^ ^ FJts^wwutfp^ t mm. fimth z\k\z 
x 0 , mmzm«<?mmft 1 7 ^ imt&iTm&mz 

[oo38]^, z commmm 1 emmm^ yy?9 
iz&^xte. mmm 7 mm^Ak^A }v*>tMk 
im&t& i 0 izmi ztix \^cox, ^ 

£gkL. JCWK^^f^yy/y- 

[0039] *fu&>6, ±.mcD£ oizlx imuz^m 
mmm®. 1 7 1 zmit: 

9 a mm^nm 3 1 ^y^^rsi ( m 

ft ) SSffl!K*5i»S k -5 3 >f ;k 2 
AT* 4. 

[0040] zcomtmm 1 owjfM^ y^"^ ^ 

TJi, «^ 1 OWlTf 1*0 A t 3^ /W*t ^'S^tE 
£ LT v ^ ^)ty SJf*^] A fc a A )V^m k ffift 

4 kgf fS££ S ; k imifctefj; h o ft \z , 

yy? ?cowr£izii. mmmz 5 mvx^z t xn^i 

[0041] ttz. z<mmmj yy??tzt5^xii. 
^mmmm 5 Rxm\sm& e tmmmmm^Lxa 

m± nmnm.mmmfmmtihtxvmw-^±^ 
<~thc\b tfx% htztb, impmmm \za 

l^Ttt. 1 00MHzt^y^7^yXf)U OnHg 

jkt'S) tz<r>\zft 1 . ; (Dmtmm 1 y 

^ttJV^Ttt. 1 00MHzt^y^^^i%l 
0 0 n Hgjgt^r !> ; t j&qifgS frc ^ !> o =5rfc , III* 

b Lxn. ±mcox 5 izmmmcomtiw~ym$L 
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- h t«II§}io» ^ -y £• ffM-f SHUi* ifs&s 

[0042] it, 1 xn, *^ l wftgp 

>f ;p 2 SrlSISLT *\ 2 «Lb<7)3 4* /I' 

hyyxt Lxmm-r&zki> mm. 2 
im 3 >f / WMM w tists § fit hhm ^ 4" ^i5 n n n 
flS-r (33 t^-r i 5 Jiianit^n 1 w*§£- 
izmtx, -ft«y-b(;Sfr^-y, 
& 2 fit-te 5 5 >y ? ^ U -> h & 

fflE l , c^aui 1- s c 1 t i 0 , ±.mnm&n 1 <o 

WJf M-f y^? * £*!Ji-f |5]«0:fr£-ClBi-f 
H3tti^TJ±, 01MX02 

[0043] mmmm 2 ] 04 ittmrnmnrnt 
mm immmm2 > Kj&*s,»*^fy^? 

^t-^s^iiHT-i) £ . z commmm 2 mum* yy 
??i,z&^xit* mmmmm^wmmetm^ mm 
m i<7MMmAm#$:mz. nmmt^n (mm 

U&lAl.zW&t&ljM tEfftSfiT^S. £is, z?) 
±IBS;S»J. 1 WffcJfSH 9<T)i%^t 

nmb& zt&t>. wmmnhi&mm'mt 

tea.. m4mfm5izauz\±, mimm2>m 
-xnm-t&mm-ft^nbx ws, . 
[0044] ;oniii2«iii^ y^"?^(i . 0 
5 t^-ri 5 ty ammmz: 1 r*-/y 7 

(fbKW^^MT*-^4 (04) fc&S) ffian 

M8t (2)FJr£fiMrt izju r*~)V7 (mm 

\,Z>WT*fc-)V4 (04) btch) iffir&Stifi^S. 
>y??V-yis-h8 (8a, 8b) b, (3)j5rS£fiffl 

rt(y^r*-^9 (ft**wt^^r^-7P4 (0 
4) h^s^Tth^^ ) i ; «Kn, ^o, ,;iu;.c7) 
^MT*-^9**tr, )5fSJgtt<Off«iSSIWS5 (0 
4) b%mtb^?~yi o«M$titt7S7^^ 
y-y y- m 9 1 , (4)FJtSfiMrfc ^am t*->v 
13 (i«iiiiy^7*-;M (04) fccossiB&fri: 
&s) a*?, ^£,oA4 7*-/n 3£ 

•tti\ Ff^T l ! tmfI5 (04 • >&&3iflsA 



1 4 s -y ^^"u -y y- h 2 o 

b . (5) A*>f T^-^S^#cA^-y^'fFM§^iT^ 
=SrV^f.Jiffl<0-fe5S -y^^"U-yy-M 6t05S^itO 
^55 JilBUM^E 1 to 

TM^uxim^tit. 

[0045] ^mnmm2^MMm yy??\,z&^ 

X\i. ^\&n&6i>m^l (WMW.1 7 ) ffMM^A 

m**kw> (zmk ztix^z>cox\ mmmmtcomm t 

zkifflmiz**). mm<?>i3\tq&£%<ix. m^x 
niizMf&im&zft±.2it&ztmffiiz%&. % 

is. -«HW^J2to»iia^y^^^ti5UTtt. ^ 

cofi^^fe^T t . ±ia»s^^ i m,mm 

[0046] [ HJt^tj 3 ] 0 6 tt*SI^HJt0 § ^ tffi 

^sm^j (»W3) izfrfrmmmLCM^mti 
i^-rnmfmmxh & „ c wiwi 3 to»)iML c 

m%4omiWi.ziix^h, 
[0047] -t%b*> . z emmrn 3 mmm lcm 
Gwut. mmmm i TiMLtmii^ y ? 

1 ^*K#ffl^hiJ«®4 0 * ESLfc t 

[ 0 0 4 8 ] WMK#ffl$'hi5mS4 0 (i. AfliTJ 

ffl^i^ms 3 1 isia. ^ i oFJtgoffiJi(;wm^-x 
h imtBLxmzfm&ijm* b izm mm~h z t 
^fgT-^s . zemmmwrnm* y?? 

9<n%£b¥M.xhhz b frt>^ mmmif&fz 
fcittit^ tea, me(zauxi±, mi mm 
2 b m-xiffl%-t&&#iizm-ftf§r*ttLx^& . 

[0049] JixliOj; o HJt^J 1 0»J1S^ y^" 

^ ^ * «j«-r s *^ i ^ffi^Hif sweat , 3 a jv 
mwmxn. ±t lxu iv2itmm-hruT* 
~)va ) bnnth^mmm^mvMA 0 %wm-& 

t3iX\ A>f T*-^4 t^*E#ffl^m«4 0 b (0 

mx-m^mAzmm^z z t 0 . 

C^g|5p n n ^§MtffM^S z b iMmx&h. 

[0050]^, z commmm 3 xn , hjs^s 1 <?> 
mmm yy'9 9 mm-mi- 1 mmmmm^m 
m4 0 x 0 izm&Lx mmmrni- 

fflftti^r<. wiif. mmwm2xmmi^mmm^ y 
?9 ? 1 ^mmmymmmA 0 *m 
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[oo5i] [§yfc?$g4 ] H7 i&mmioz t> tte 
mmm l c ^gu^tts ^tti mmwes>h*=? i 

O^O, ^«ff^€S5 ([a 7) i 9 MtttSliiFA«0 

^ffiofiii (±f!fIiiavTfIMii) l at. ^KSsg 

m«5 fcM^i>-M«§*jx#ffl^ms4 2M£ 

h^-n^yy mmm\-^mm4 o atztmztix 
vvrt±, sh^io, ^*Kt#ffl^mffi4 2^ieis§ii 

[0 0 52] :»1WI4 iOft/ISL CM^m&li. 

w\^nmmte&7 7 > mmmmmm o a ihi 

*Ti3 9, §MX#fflftSM4 2#idf$$ft 

s±ffl»is«atn r ffl»fi« i a ^tum-te 

# 2: -f S 1 ffM § ttX\ ^ OT\ JJ^HBgJB 3 

0>»jis l c a^aiflK^*^ tJt^T , $ a> v ^ 
[ 0 0 5 3 ] fciJ. ;^»jgffl[4^^Lca^ai 

<mtl. El7&tX8ti3^T(i, 01, 1225. 
l> 0 @7tfeUT(i;, ^*K#ffl^m«4 2^ 

y nmm\wmk4 o a ^-tsm^h h z. t up 
[ o o 5 4 ] t tz. ,KDmmmm4^mmmi,cm^m 

AT^-)V1 (06#gg) t 

fSMmS5 (H6#es) fc&§s|#cA^-yi o, atf 

BffieniSM i ;o^t i-rr)E.<t?-i^)^iaj«®6 

t^mm^-yi 1 ^'fM§iflfct7S >y ?^>;- 

yy- vi 2b. ommm^'b izju r*~)v 1 3 

(ft«^7*-/P4 (H6#EB) 

-irt;< . nm i ,ti i 1 \ ,£me 5 me mm >%m 



i 5t. (4)AMr*-M»^-y«?ti 

fflrtiims4 2bt£hm^9~y4 3mm^titz^ 

-y ^- n ^ fflE l . Mimmmm 1 t* t t . 
.rtL^saffi^-t^s 7^/y-yy-i^, «Ji. jee 

[ 0 0 5 5 ] *IM0J?(i. ±fE»tffi?«J 1 -4 iz 
[0056] 

[^0fl^m] ^ioC. (If^IIl ) t0 

3tJl§y n >f ;^ n D n i±, T*-;yt0 5 ^PJf® 

&'UT*-)immiffocommmb-o Li. mm 
mmmmmmmmm^zi. mmLx.^j mm 

x\ m&v*gLitzm<z\b%<. mfatmzism-& 

mz-z±$<-f& (mmmm*?~t) zbizx^o. ^ 

[ o o 5 7 ] t fc, 5ittims^«Ji*^ft^Ji#}£tie 
^§ iiT i ^ , ni§»ao€* 1 5 1 tarns b 
<vrmzim®mm^&^vfo o . 

ft L^f < =Sr 4 i: S fc*. ^B#077 ^ItttffiS 
-f&ifcg#£>&#, lf3j<il2<7)»JiS3^;L'i5 n D pt0j; 5 

mmftnmmiTfom^&mz. & 
jiomst Claims t ^^to^jiwft^^-ri. ; t & 

[ 0 0 5 8 ] t tz . If *lf 3 0»J1M3 >f ;ygp n n p ^ X o 

t. gyiftc^Ht, ^wr^-^fc^SMms*^ 
i-zkoiz Ltznts. mm&commiz®mmm\^m 

m:mkt&tittX\ am 

^ l/ZWMM L C li-^-gUp^ ffif&i~ h t\ b ifiX'% h . 
[0059]it lf*Il4 0»JlM3^;ygp n c p^ £ l: 3 



(8) 002-252117 (P2002-252117A) 



# c ^* & ?iffi-r § ; t s&^rigt* o . mwm> @ & 
[0060] ttz. tmm 5 a jimffnco ± 5 

% 0 , #ISS£H|J£ J; 0 HJM t IAS d h . 

[ o o 6 i ] Sfc, *JWJ (fMif 6 ) ogms3>f 
^gPtPpOSit^Sii . 0#rfg^ § tut ]✓ -if h"- 
ASHUt LT-fe 5 5 >y ? U - V y- h fcKIfLS: Jft£ 

-/HrffM^S J: 3 K l/t tf>T, 7 3 -y ? ^ U - 
yy- MdffLT^ffg^M»?L£, ffi#>TS&*J<?B 

jaw s <r A^ngt* o , Mmmmmm-n a jvmx 

-/i^mr * ; 1 3&fsri6t45 fcft , m immm? 
[ o o 6 2 ] a tz . mm. i mmm? a 

-%mc0 1 #cXi± 2 $lil±.?)-fe 5i7^ / v-> 

n >f ;HfPn n n £ $ ^ uss* «t < tBt-r £ £ t #T'# s . 
mi] mmmco-mmmm mmmmi ) ta^s 



[@2 ] i ^m^wiim y^"? * £if js-r 

[04] *§!l§^)ffi^M^ (*Sffl^2 ) c/w,- 

^WM§y-r yr? ^twmm^m . 
[05] njt^E2t^^nJia^y^^^^^-r 
s«ii*^^^ft?iWM0T-fes „ 

[06 ] «M0J?O§ ^tffiO^M^J (^M#J3 ) 
[07 ] *g!^0jf^$ fetffio^M^J (^M#J4 ) 

t*^smJiML cn^gp n n n ^^hffii«!0-c-'fe!> „ 
[08 ] mmmmA iz^mmm^cm^&^mm 

[09 ] y^-^ ^ ^^^h«iwi0T-fe 

[010] mkmmmj >y?*mm-&mmm 

i *-? 

2 

3 

4, 7, 9, 13 A>f TTfc-A' 
5 ff^SSBMtffi 

6 

8 (8a, 8b), 12, 15, 16, 18, 19, 2 

o, 44^75 v^^'u-yy-h 

10, 11, 14, 4 3 SflsA?-y 

mmnrnmrnm 



1 7 

40 

40a 

42 



[01] 



1] 
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